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Description 

F0001] The present invention relates to a new method and composrtions for improving the absorption of drugs taken 
by the oral route by means of encapsulation in miliispheres of sellable hydroceles covered with posrt.vely charged 
polysaccharides. 

RAHKfnROl JND OF THE INVENTION 

[0002] The oral route is preferred when administering drugs to all kinds of patients due to the advantages of this 
method relative to other routes which are more aggressive and/or more difficult to apply (intravenous, parenteral, sub- 
cutaneous ) Nevertheless, not all drugs are easily absorbed via the gastrointestinal tract. This absorption depends, 
among other factors, on the permeability of the gastrointestinal mucous membrane to the drug and on the acidic or 
enzymatic degratative processes to which the drug is subjected whilst it is inside the gastrointestinal tract. It is therefore 
clear that any factor which improves the speed of absorption of the drug or protects it from the above mentioned deg- 
radative processes will improve the clinical efficiency of that drug. 

[0003] Recently a considerable amount of effort has been made to identify agents which are able to increase the per- 
meability of the gastrointestinal mucous membrane to poorly absorbed products. Tensioactives (George. Sutter, Fine- 
gold J Infec Dis. 136, 822 (1977), chelating agents (Cassidy. Tidball, J. Cell. Biol. 22, 672 (1967), salicylates (H.guchi, 
et al US Patent 4 462 991 (1984), anti-inflammatory agents (Yaginuma, et al., Chem. Pharm. Bull. 22 1974 (1961). 
phenothiazines (Alexander and Fix, U.S. Patent 4,425,357 (1984) acyl carnitines (Alexander and Fix, USSN 606. 054), 
fatty acids (Yamazaki, et al.. J. Pharm. Pharmacol., 42, 441 , (1 990) have been described as able to increase gastroin- 
testinal permeability to a large variety of compounds. Furthermore, considerable efforts have also been made to pro- 
duce systems which protect drugs from the degradative gastrointestinal processes. Coverings of farinose (WO 
89/1 1269), Polymers of lactic and glycolic acid (EP 0202159) and Calcium alginate (Chong-Kook K., Eun-Jin L, Int. J. 
Pharm 72 11 (1992). have been described as systems for administering drugs by the gastrointestinal route. 
[0004] ' PCT WO 87/03197 describes microspheres which are less than 200 fim in size and which are obtained from 
a drug and a material that has ionic exchange properties, such as diethylaminoethyl-dextran. 
[0005] PCT WO 88/09163, WO 89/03207, WO 91/02545 and WO 91/06282 describe microspheres which are less 
than 200 urn in size and whose centres are made of starch, starch derivatives, gelatine, albumen, collagen, dextran or 
dextran derivatives and which can optionally be covered by polymers such as alginates or d.ethylammoethyldextrans 
among others. The use of such microspheres is always described with reference to application by routes other than the 
oral route and they can optionally be provided with absorption promoters such as lysolecithins or alginates. 
[0006] EP 391803 describes an industrial procedure for obtaining capsules of alginates in a continuous process by a 
procedure which is itself described in previous literature (Grant, G.I., et al.; FEBS Lett. 2£. 195 (1973). 
35 [0007] PCT WO 92/00732 describes pellets of polysaccharides (in particular pectins) which are able to form coacer- 
vates with polyvalent cations, containing a drug and covered again by the same type of polysaccharide. These particles 
are administered by the oral route, the drug being liberated in the colon after the polysaccharide covering has been dis- 
solved by bacteria. 

4C RRIEF DESCRIPTION OF THE INVENTION 

[0008] The presence of a certain negative charge density on the surface of most gastrointestinal mucous membranes 
is known and the authors therefore directed their research towards obtaining a system of administering drugs by the 
oral route consisting of miliispheres with a certain degree of positive surface charge (covered with cationic polysaccha- 

45 rides) in order to achieve a bioadhesive effect on the surface of the gastrointestinal mucous membranes. 

[0009] As a result of this research it was discovered, surprisingly, that when drugs which are difficult to absorb gas- 
trointestinal^ are administered by the oral route incorporated inside millicapsules of gellable hydrocolloids reticulated 
with cationic polysaccharides, there is a marked increase in the bioavailability of said drugs, and that this increase in 
the bioavailability of the encapsulated drug relative to the bioavailability of the free drug is even greater if promoters of 

so absorption via the mucous membranes are encapsulated together with the drug. 

[0010] Therefore, one object of the present invention is to improve the bioavailability of drugs which are difficult to 
absorb when administered by the oral route by means of encapsulating the drugs inside matrices of gellable hydrocol- 
loids whose surfaces are covered by cationic polysaccharides, optionally incorporating together with the drug products 
which are able to modify the permeability of the gastrointestinal mucous membranes to the drug which is encapsulated^ 

55 [001 1 ] A further object of the present invention is a new system of administering drugs by the oral route consisting of 
miliispheres, microspheres, nanospheres or array-type particles of salts of gellable hydrocolloids whose surfaces are 
covered by cationic polysaccharides, and incorporating a pharmacologically active drug. 

[0012] A further object of the present invention is a new system of administering drugs by the oral route, consisting 
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of millispheres, microspheres, nanospheres or array-type particles of salts of gellabie hydrocolloids whose surfaces are 
covered by cationic polysaccharides, and incorporating a pharmacologically active drug together with one or several 
promoters of absorption via the mucous membranes. 

[001 3] A further object of the present invention is a new system of administering drugs by the oral route, consisting 
5 of millispheres, microspheres, nanospheres or array-type particles of salts of gellabie hydrocolloids whose surfaces are 
covered by cationic polysaccharides, and incorporating a pharmacologically active drug wherein optionally, and in par- 
ticular in the case of drugs which are sensitive to the chemical/enzymatic conditions of the stomach, said particles are 
administered inside capsules of gelatine with an enteric covering which protects the particles until they enter the duo- 
denum. 

w [001 4] These formulations have the inherent advantages of the oral route compared with other routes for administer- 
ing drugs, i.e. they are easier to administer, more comfortable, less aggressive and safer for the patient. 
[001 5] Furthermore, the formulations claimed have the advantage of enabling the drugs incorporated to reach the cir- 
culatory system without being destroyed during their passage through the digestive tract, in addition providing a high 
degree of bioavailability of the drug administered. 

15 

PFTA11 FD DESCRIPTION OF THE INVENTION 

[0016] The present invention comprises the preparation and use in a pharmaceutical preparation of dehydrated mil- 
lispheres, microspheres, nanospheres or array-type particles consisting of a nucleus or matrix of a gellabie hydrocolloid 
20 onto which has been deposited a film of a cationic polysaccharide, the matrix of gellabie hydrocolloid being able to 
incorporate one or several pharmacologically active drugs, and where optionally it is possible to incorporate together 
with the drug or drugs one or several promoters of absorption via the mucous membranes. 

[0017] The incorporation of the drug inside the matrix of gellabie hydrocolloid can be carried out principally in the fol- 
lowing two ways: 

25 

1) - The drug is dissolved in the solution of the gellabie hydrocolloid prior to the gelling thereof. 

2) - The drug is incorporated by diffusion towards the hydrocolloid matrix from a concentrated solution of the drug, 
after the gelling of the matrix and before covering with the cationic polysaccharide. 

30 [0018] Before continuing with the description of the present invention, reference is made to the accompanying draw- 
ings which are included in order that the invention may be better understood. In the drawings: 
[001 9] Figure 1 represents a millisphere consisting of a matrix of a gellabie hydrocolloid which contains the drug and 
onto which has been deposited a covering film of a cationic saccharide, according to the present invention. 
[0020] Figures 2 and 3 are flow diagrams of the method of incorporating the drug inside the matrix of gellabie hydro- 

35 colloid by means of dissolving the drug in the solution of the gellabie hydrocolloid prior to the gelling thereof. 

[0021] Figures 4 and 5 are flow diagrams of the method of incorporating the drug inside the matrix of gellabie hydro- 
colloid by the diffusion of the drug towards the matrix from a concentrated solution of the drug, after the gelling of the 
matrix and before covering with the cationic polysaccharide. 

[0022] Gellabie hydrocolloids is taken to refer to ail polymers of biological or synthetic origin which are soluble in water 
40 and which can form solid gels by the cooling of their aqueous solutions, by interaction with the salts of metallic elements 
(more particularly the salts of alkaline-earth metals and more particularly calcium salts), by variations in the pH of their 
aqueous solutions, or by chemical reticulation. More particularly, gellabie hydrocolloids is taken to refer to the following 
biopolymers: agar, pectin, xanthane gum, guar gum, locust bean gum, hyaluronic acid, casein and their mixtures, and 
even more particularly gellabie hydrocolloids is taken to refer to the following biopolymers: water-soluble salts of alginic 
45 acid (more particularly sodium alginate), carrageenates and their mixtures. 

[0023] Cationic polysaccharide is taken to refer to natural pdysugars chemically functionalized with residues which 
can support a positive charge. More particularly cationic polysaccharides is taken to refer to the amino-polysugars and 
their acid salts, more particularly dextrans functionalized with primary, secondary, tertiary and/or quaternary amine 
groups, and even more particularly diethylaminoethyl-dextran and dimethylaminoethyMextran and their acid salts. 
50 [0024] Promoters of absorption via the mucous membranes is taken to refer to all compounds capable of increasing 
the bioavailability of a drug when administered together with the drug by application to the nasal, gastrointestinal or vag- 
inal mucous membranes or by the transdermic route. More particularly absorption promoters is taken to refer to the fol- 
lowing groups of compounds: 

55 - Esters of choline 
Chelating agents 
Salicylates 
Phenothiazines 
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Acyl carnitins 

- Alpha-cetoaldehydes 
Tensioactives 
Collates 

5 - Lysolecithins 

rorcsi More particularly absorption promoters is taken to refer to lysolecithin and to the salts of fatty acids, in parfc- 
S^d^D^um hLnoate), sodium capryiate (sodium octanoate), sodium caprate (sod,um decanoate) 

present invention include, but are not limited to, the following: 

- Anti-bacterial drugs such as gentamycin; quinolones such as ciprofloxacin; penicillins or cephalosporins. 
Anti-viral agents such as rrfampicin or acyclovir. *u-^„a,«i*» 

-Igal compounds such as anphoterecin B, myconazole, terconazole. econazole. isoconazole. 
biphonazole. clotrimazole, ketoconazole, butaconazole, itraconazole, miconazole, phent.conazole. nystatn, naph- 
thyphene, zinoconazole, cyclopyroxolamine or fluconazole. 
Antiparasitic compounds such as derivatives of antimony. 

Amoral and antineoplastic compounds such as adriamydn. vinblastine, vincristine, mitomycin C. doxorub.cn, 

daunorubicin, methotrexate, cisplatin and others. 
Anti-metabolites. 

- Proteins such as albumen. 

- Toxins such as diphtheric toxin- 
Enzymes such as catalase. 

25 - Peptides such as hirudin, somatostatin or timopentin. 

- P^c^^Il»^SShIIman growth hormone, porcine growth hormone, bovine growth hormone, human cal- 
citonin, salmon calcitonin, carbocalcitonin, insulin or LHRH and analogues. 

Hormonal antagonists. 
30 * Neurotransmitters such as acetylcholine. 
Neurotransmitter antagonists. 

- Glycoproteins such as hyaluronic acid. 

- Lipoproteins such as alpha-lipoprotein. 
Immunoglobulins such as IgG. 

35 - Immunomodulators such as interferon or interleukin. 
Immunosuppressors such as cyclosporin- A. 
Vasodilators. 

Colourings such as Arsenaze III. 

- Radioactive labellers such as U C. 
Radio-opaque compounds such aS 90 Te. 
Fluorescent compounds such as carboxy-f luorescein. 

- Cellular receptors such as oestrogen receptor protein. W(rfnrn | ar nr 

- Non-steroidal anti-inflammatory agents such as indomethadn, ibuprofen, sulindac, diclofenac, ketorolac or 

naproxen. 

45 - Anti-inflammatory agents such as dexametasone. 

- Antt-glaucomatous agents such as pilocarpine or thymolol. 
Mydriatic compounds. 

• Local anaesthetics such as lidocaine. 
Narcotics such as codeine. 
50 - Vitamins such as alpha-tocopherol. 
Nucleic acids such as thymine. 

- Polynucleotides such as RNA. 

- Psychoactive or anxiolytic compounds such as diazepam. 

- Mono-, di- and poly-saccharides such as glycogen. M ^ nr ^ H* r 
GlycosaminoglySnes such as non-fractionated heparins, heparins of low molecular we.ght V^^^T 
matan sulphate and rts derivatives, heparan sulphate and its derivatives, chondrortin-4-sulphate or chondrort**- 

S£o^£ES as alpha-Uockers, blockers, ca.cium channel blockers, ACE inhibitors, histamine 
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H2 receptor inhibitors or serotonin H3T receptor inhibitors. 
Prostaglandins. 

[0027] Optionally, and in particular in the case of drugs which are sensrtive to the chemical/enzymatic »ndWo>» of 
the stomach, said particles are administered inside capsules of gelatine with an enteric covering which protects the par- 

by -ns of the following no,,imitng examples of the soope of sa* inven- 

10029] EXAMPLE 1 : Obtaining capsules of calcium alginate covered with DEAE-Dextran incorporating sodium 

heparin of low molecular weight (SLMWH). . . ,. „ „ a „ M „ 

(00301 500 mg of SLMWH (4 kDaltons) are dissolved in 10 ml of 1% sodium alginate solution by shatang 9er.tJy.The 
eSng soiZ is added drop by drop through a 0.8 mm hole to 40 ml of . gerrHy shaken 0.25 M ^*<**£ 
H ? 0 Once the addition of the millispheres is complete they are kept .n the bulk of the shaken Caa 2 solution for 1 0 min- 
utes, after which time the balls are separated by filtering and washed with 25 ml of de.on.zed H 2 0. 
[0031] The spheres of calcium alginate thus formed are resuspended in 20 ml of an 8% solution of diethylaminoethyl- 
dextran hydrochloride (Mr = 500000) in H 2 0. keeping the system gently shaken for 30 minute^ 
r00321 The spheres are separated by filtering, washed twice with 20 ml of deionizedH 2 0 and dried. 
[0033] EXAMPLE 2 : Obtaining capsules of calcium alginate covered with DEAE-dextran incorporatmg sodium 
heparin of low molecular weight (SLMWH) and sodium caprate. , ^.„ m alninato 

[00341 500 mg of SLMWH (4 kDaltons) and 200 mg of sodium caprate are dissolved in 10 ml of 1% sodium alginate 
solution by shaking gently. The resulting solution is added drop by drop through a 0.8 mm hole to 40 ml of a gently 
shaken 0 25 M solution of CaCI 2 in H 2 0. Once the addition of the millispheres is complete they are kept in the bulk o 
the shaken CaCI 2 solution for 1 0 minutes, after which time the balls are separated by filtering and washed with 25 ml of 

?0M5] Ze< The spheres of calcium alginate thus formed are re-suspended in 20 ml of an 8% solution of diethylaminoethyl- 
dextran hydrochloride (Mr = 500000) in H 2 0, keeping the system gently shaken for 30 minutes. 
[0036] The spheres are separated by filtering, washed twice with 20 ml of deionized H 2 0 and dried. 
[0037] FXAMPLE 3 : Obtaining capsules of calcium alginate covered with DEAE-Dextran incorporating sodium 
heparin of low molecular weight (SLMWH). Method of encapsulation by diffusion. 

[0038] 10 ml of 1% sodium alginate solution are added through a 0.8 mm hole to 40 ml of a 0.25 M solution of CaCi 2 . 
The system is kept shaken for 10 minutes. j.-i..u 
[0039] The spheres formed are separated by filtering and washed with 25 ml of de.on.zed H 2 0, after wh.ch they are 
re-suspended in a solution of heparin, with a concentration of 100 mg/ml. and kept in the bulk of said solut.on and gently 
shaken for a period of 6 hours to allow the drug to diffuse inside the capsules. The capsules are then separated by f.l- 
35 tering and washed three times with 25 ml of H 2 0. JJ On . „« »„ aw e«i, . 

[0040] The spheres of calcium alginate incorporating SLMWH thus formed are re-suspended in 20 ml of an 8% solu- 
tion of diethylaminoethyl-dextran hydrochloride (Mr = 500000) in H 2 0. keeping the system gently shaken for 30 minutes. 
[0041 ] The spheres are separated by filtering, washed twice with 20 ml of deionized H z O and dried. 
[0042] EXAMPLE 4 : Obtaining capsules of calcium alginate covered with DEAE-Dextran incorporating sodium 
40 heparin of low molecular weight (SLMWH) and sodium caprate. Method of encapsulation by diffusion. 

[0043] 1 0 ml of 1 % sodium alginate solution containing 2% sodium caprate are added through a 0.8 mm hole to 40 
ml of a 0.25 M solution of CaCI 2 . The system is kept shaken for 10 minutes. 

[0044] The spheres formed are separated by filtering and washed with 25 ml of deionized water, after which they are 
re-suspended in a solution of heparin, with a concentration of 150 mg/ml, and kept in the bulk of said solution and gently 
45 shaken for a period of 6 hours to allow the drug to diffuse inside the capsules. The capsules are then separated by fil- 
tering and washed three times with 25 ml of H 2 0. 

[0045] The spheres of calcium alginate incorporating SLMWH thus formed are re-suspended in 20 ml of an 8% solu- 
tion of diethylaminoethyl-dextran hydrochloride (Mr = 500000) in H 2 0, keeping the system gently shaken for 30 minutes. 
[0046] The spheres are separated by filtering, washed twice with 20 ml of deionized H 2 0 and dried. 
so [0047] EXAMPLE 5 : Bioavailability tests on the capsules prepared according to examples 1 and 2. 

Bioavailability studies in which the animals received 40 mg of heparin by the oral route or 1 0 mg by the subcu- 
taneous route over a period of three days. 
55 - Animals: 

Four dogs (2 for each treatment), each approximately 15 kg in weight. 

Measurements: 

A bioassay (anti-Xa activity) was used to measure the concentrations in the plasma. 
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The anti-Xa activity in the plasma was measured ex-vivo using a chromogenic test using a commercially avail- 
able kit (Coatest) and expressed in lU/ml. The values were calculated from a calibration curve obtained in-vitro by 
adding different quantities of SLMWH to dog plasma. 

The blood was extracted from the femoral vein. Starting on the second day of experiments samples were col- 
5 lected before and 1 , 2, 3, 4 and 6 hours after oral or subcutaneous administration, sodium citrate was added to the 
samples (9 vol. sangre : 1 vd. 3.8% sodium citrate) followed by centrifuging at 1 200 rpm for 20 minutes at 4°C. The 
plasma was separated immediately and the anti-Xa activity was tested. 

The urine samples were treated with chondroitinase AC to eliminate the endogenous chondroitins. The residue 
was analyzed by means of proton NMR and HPLC (to determine the molecular weight). 
70 - Results: 

Even on the second day of experiments, the levels of heparin in the Wood as a result of administering SLMWH 
in the form of capsules by the oral route, or injected subcutaneously, were detectable using the anti-Xa activity 
method. 

is [0048] Comparable peak values (0.2 - 0.4 Ill/ml) were found after subcutaneous or oral administration, as well as a 
significant continued activity (> 0.1 lU/ml) for 3 hours only after subcutaneous administration. 
[0049] On the third day of experiments the basal values of anti-Xa activity before the final dose were significantly 
higher than the corresponding values on the previous day. 

[0050] Peak values (0.8 - 1 .2 lU/ml) were found 1 and 2 hours after oral and subcutaneous administration as well as 
20 a significant activity (> 0.3 lU/ml) after 6 hours in the case of both treatments. 
[0051 ] The urine analyses gave the following results: 

[0052] The H r NMR test detected the presence of partially disulphated heparin. 
[0053] The HPLC test indicated a molecular weight of 5 kDaltons. 
[0054] EXAMPLE 6 : Incorporation procedures for several drugs 
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DRUG 


GELLABLE 
HYDROCOLLOID 


CATIONIC 
POLYSACCHARIDE 


ABSORPTION PRO- 
MOTER 


METHOD OF INCOR- 
PORATING THE 
DRUG 


ACYCLOVIR 


Sodium alginate 


DEAE-Dextran 


Lysolecithin 


Example N 2 


ACYCLOVIR 
HYDROCHLORIDE 


Carrageenate 


DEAE-Dextran 




Example N fl 3 


CYCLOSPORIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N a 2 


CYCLOSPORIN 


Sodium alginate 


DEAE-Dextran 




Example N 6 1 


CALCITONIN 


Sodium alginate 


DEAE-Dextran 


Lysolecithin 


Example N fl 2 


CARBOCALCI- 
TONIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N°2 


INSULIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N a 2 


ERYTHROMYCIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N B 1 


NIMODIPIN 


Sodium alginate 


DEAE-Dextran 




Example N*2 


FLUCONAZOLE 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N B 2 


CYPROFLOXACIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N°4 


FAMOTIDIN 


Sodium alginate 


DEAE-Dextran 


Sodium caprate 


Example N*2 


KETOROLAC 


Sodium alginate 


DEAE-Dextran 


Lysolecithin 


Example N°4 


THROMETAMIN 
DICLOFENAC 


Sodium alginate 


DEAE-Dextran 




Example N B 2 
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Claims 

1 . A pharmaceutical preparation, characterized in that consists of dehydrated millispheres, dehydrated microspheres, 
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4. 



5. 



6. 
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drug. 

a promoter of absorption via the mucous membranes. 

,n« of Woktfcal or s^thMc ongn ** »"^ e ^and more particular!, cattim 
aloinie acid (more panscularly sodium alginate), and hair mixtures. 

A pnarmaoeolic, P-epa-at^n acc-n, to « 1 - . SESEK 
natural pdysuo.rs rift ~ido» »- J" « £!ZoSm«» and Mr «» salts; 

cetoaldehydes, tensioactives, collates, lysolecithins and the.r mixtures. 

(sodium dodecanoate). 

. a pharmaceutic* preparation according to daims 1 and 2, characterized in that the drugs incorporated are: 
- Anti-bacterial drugs such as gentamycin; quinolones such as ciprofloxacin; penicillins or cephalosporins; 
■ Anti-viral agents such as rifampicin or acyclovir, , Brrr , naz0 | e econazole isoconazole, thiocona- 

tatin naphthyphene, zinoconazole, cyclopyroxolamine or fluconazole; 

bicin, daunorubicin, methotrexate, cisplatin and others; 



Anti -metabolites 
Proteins such as albumen; 
Toxins such as diphtheric toxin 
Enzymes such as catalase; 
Peptides such as hirudin, somatostatin or timopentm; 



*»* h " ^ 9rw l h 9row,h hormone ' human 

SSonin, salmon ca.crtonin, carboca.citonm, insulin or LHRH and analogues, 



Hormonal antagonists. 

- Neurotransmitters such as acetylcholine; 
Neurotransmitter antagonists; 

55 - Glycoproteins such as hyaluronic acid; 

Lipoproteins such as alpha-lipoprotein; 
Immunoglobulins such as IgG; 

- immunomodulators such as interferon or interleukin; 
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. Immunosuppressors such as cyclosporin-A; 

Vasodilators; 
. Colourings such as Arsenaze III; 
. Radioactive labellers such as C; 

- Radio-opaque compounds such as "Me; 

. Fluorescent compounds such as cartX)xy-fluoresce.n; 

: rrrs— 'isr"— , —a -~ — — - 

naproxen; 

. Anti-inflammatory agents such as dexametasone 

. Anti-glaucomatous agents such as pilocarpine or thymolol, 

- Mydriatic compounds; 

- Local anaesthetics such as lidocaine; 

- Narcotics such as codeine; 

. vitamins such as alpha-tocopherol; 

- Nucleic acids such as thymine; 

- polynucleotides such as RNA; 

. Psychoactive or anxiolytic compounds such as diazepam. 

. Mono-, di- and ^"^^^^S^^ heparins of low molecular weight, pentasaccharide, 

2e H2 receptor inhibitors or serotonin H3T receptor inhibitors; 

Prostaglandins. 

solved, suspended or emulsrfied ,n a solution of the gel aU • ^ oc ° g ( nj solution); the milli- 

emulsion is added to a medium in which the ^M^mp^^J^ jn g 

solution; the resulting solution, ^^^'^£^^1^ or array-type particles which are 
.oid takes place (gelling solution)- the ^^J™23?pJS«rid. where the deposition of the cati- 



washed and dried 



^Aprocedure^gtheph— 

promoter is dissolved, suspended or emulated, a joUonof J *J*^« takes , ace (gelling the 
pension or emulsion is added to a medium ,n ^ich the gel "9* ^ a ° t ed and tended 

millispheres. microspheres, nanospheres or arm£ype ^ millispheres, micro- 

in a concentrated so.ufon of the drug from wh,ch the d ug ^lution of the cationic polysac 

the covered spheres are separated, washed and dried. 

^Aprocedurefcrob^^ 

the gellablehydrocolloid is added to a medium .n which the 0W»J™^ formed are separate d and sus- 
the millispheres, microspheres, nanospheres or array-Wpe particles wh.tf , a« ^formed ^ ^ ^ ^. 
pended in a concentrate solution of the ^^^^J^^^mii in a solutic* of the 

place, after which the covered spheres are separated, washed and dried. 
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Patentanspruche 
1 



to 



15 



2. 
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intan5PriiChe K * riaR es dehydratisierte Millikugelchen. dehydratisierte 

Natriumlaurat (Natriumdodecanat). 

. 1 „nd 2 worin die enthaltenen Arzneimittel tolgende ana. 

PnarmazeutischesPraparatnacheinemderAnspruchelundS.wonnd 

rhinolone wiezB Ciprofloxacin; Pencllme Oder Cepha 
. Antibakterielle Arzneimittel, wie z.B. Gen^myan. Ch.nolone. w,e z. . 

" _ k^h^trovat CisDiatin u.a.; 



6. 



7. 



55 



Antitumor- una MniintM*«»" — - 
bicin, Daunorubian, Methotrexat, C.spiat-n u.a., 

Antimetabolites 
Proteine, wie z.B Albumin; 
Toxine, wie z.B. Diphterietoxin; 
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Fnzvme wie z.B. Catalase; 

I m IzB Hirudin Somatostatin oder Timopentm; 

Hormon-Antagonislen; 
Neurotransmitter, wie z.B. Acetylchol.n. 
Neurotransmitter-Antagonisten; 
Glykoproteine,wiez.B.Hyaluronsaure. 
Upoproteine>e 2 .B.a-U P oprote.n; 

,:™uppressoren,wiez.B.CyclosponnA, 

Vasodilatator; 

Farbstoffe.wiez.B.Arsenaiell^ 
. Radioaktive Marker, wie z.B. C, 
. straHenundurchiassige V^J^, ^ 

: SEsSSSSSSS- 

Mydriatische Verbindungen; 
. Lokalanasthetika.wiez.B.Udocain; 

. Narkotika, wie z.B. Codein; 

. vitamine.wiez.B.a-Tocopherol; 

. Nukleinsauren.wiez.B.Thymm; 

S^assssss-"--- 

Prostaglandine. . ^ 

gewasc hen und getrocKne, warden. ^ 

mmsmm 
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in die Kugelchen eindiffundiert; wonach d,e M p o| J^ arids suspendierl werden, wo die Mtage- 



cnen aDgtJueii'u, - 

l3 Verfchren ,m -ten - P— sc^^ 

LOsung des gelierfahigen ^^ r0 ^'° ^' ne ^^^T e f^^ t^nokugelchen oder Teilchen vom Array-Typ ^S 6 " 
Sevang); die geb.ldeten Millikugelchen, "^^^J, werden. aus der das Arzneimrttel « d.e 

trennt. gewaschen und getrocknet werden. 

. - hn 1 his 9 dadurch gekennzeichnet, da(3 gegebenenfalls - 

14 . Pnarmazeutisches Prapara, nach einem der 

und insbesondere im Fall von Arzne.mflela ^^^^ mrt einementerischenUberzug.derd.eTe,!- 



Revendications 



2. 



3. 



4. 



5. 



enaicaiions 

Preparation pharmaceut^ue selon les rwe " d " 

detormerungelsontdespolymeres^ parliculierement les ses de 

aqueusesou par reticulation chimique. 

de sodium), et leurs melanges. 

■. 5 raraeterisee en ce que les polysaccharides caboni- 
Pr^paration pharmaceutique selon les ^pSent supporter une charge positive et des 

JSSrt de's sucres po.yvalents naturels ^^^S!^^^ *>"» m V~ ^ 
suces polyvalents naturels 



6. 

so leurs melanges, 
7. 



55 



8. 



leurs meidi «yco, ^'absorption 
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sodium) et le laurate de sodium (dodecanoate de sodium). 

Preparation pharmaceutic selon les revendicatas 1 et 2, caracterisee en ce que les med t caments incorpores 



sont : 



- Des medicaments antibacteriens tels que la gentamycine ; les quinolones comme la ciprofloxacins ; les peni- 
cillines ou les cephalosporines ; 

De* onents antiviraux tels que la rifampicine ou I'acyclovir ; 
'- S SSTSErfqi tels que iUho***» B, le myconazole, le terconazole. I'econazole Hsocona- 

nazole Tphenticonazole la nystatine, le naphtyphene. le zinoconazole, la cyclopyroxolamme ou le 

fluconazole ; 

- Des composes antiparasitaires tels que les derives de Tantimoine ; ■ rV+ina ln mitn 
. Des composes antitumoraux et antineoplasiques tels que I'adhamycine, la v.nUast.ne, la vincristane. la nuto- 

; mycine C. la doxorubicine, la daunorubicine, le methotrexate, la cisplatine et autres ; 

Des antimetabolites ; 

Des proteines telles que I'albumine ; 
* Des toxines telles que la toxine diphterique ; 

Des enzymes telles que la catalase ; 
o - Des peptides tels que I'hirudine, la somatostatine ou la timopentine ; 

- Des hormones telles que les oestrogenes ; a 

- Des hormones peptidiques teltes que Thormone de croissance humaine, I'hormone de croissance porcine, 
I'hormone de croissance bovine, la calcitonine humaine, la oalcitonine de saumon, la carbocalctonine, I .nsu- 
line ou LHRH et leurs analogues ; 

5 - Des antagonistes hormonaux ; 

- Des neurotransmetteurs tels que ['acetylcholine ; 
Des antagonistes neurotransmetteurs ; 

- Des glycoproteines telles que I'acide hyaluronique ; 

- Des lipoproteines telles que I'alpha-lipoproteine ; 
,o - Des immunoglobulines telles que I'igG ; 

- Des immunomodulateurs tels que 1'interferon ou I'interleukine ; 

- Des immunosuppresseurs tels que la cyclosporine-A ; 
Des vasodilatateurs ; 

- Des colorants tels que I'Arsenaze III ; 

?5 - Des marqueurs radioactifs tels que 14 C ; 

Des composes opaques aux radiations tels que Te ; 

- Des composes fluorescents tels que la carboxyf luoresceine ; 

- Des recepteurs cellulaires tels que la p^ , t . ^ , . 

- Des agents anti-irrflammatoires non steroTdiens tels que I'indomethacine, llbuprofene, le sul.ndac, le diclofe- 

40 nac. le cetorolac et le naproxene ; 

- Des agents anti-inflammatoires tels que la dexamethasone ; 

- Des antiglaucomateux tels que la pilocarpine ou le thymolol ; 
Des composes mydriatiques ; 

- Des anesthesiques locaux tels que la lidocaine ; 
45 - Des narcotiques tels que la codeine ; 

Des vrtamines telles que I'alpha-tocopherol ; 
Des acides nucleiques tels que la thymine ; 

- Des polynucleotides tels que TARN ; 

- Des composes psychoactifs ou anxiolytiques tels que le diazepam ; 
so - Des mono-, di- et polysaccharides tels que le glycogene ; 

- Des glycosaminoglycanes tels que les heparines non fractionnees, les heparines de fa.ble ports mol6cula,re, 
les pentasaccharides, le dermatane-sulfate et ses derives, 1'heparane-suKate et ses derives, le chondro.t.ne- 
4-sulfate ou le chondroTtine-6-surfate et ses derives ; 

- Des agents cardiovascular es tels que les alpha-Woquants, les beta-Uoquants, les inhibiteurs de canaux cal- 
55 ciques, les inhibiteurs ACE, les inhibiteurs des recepteurs H 2 de histamine, ou les inhibiteurs des recepteurs 

H3T de serotonine ; 
Des prostaglandines. 
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10 Procedure permettant d'obtenir la preparation pharmaceutique selon la revendication 1, caracterisee en ce que le 
moment est d,ssous. mis en suspension ou emu.sionne dans une solution de I'hydrocollorde capable de former 
Tq 7Z scS>n. suspension ou emulsion resurtante est ajoutee a un mi.ieu dans leque, la * ' J£ 

coSds se produit (solution de gelification) ; les millispheres, microspheres, nanospheres ou particules de type 
ntice qui son. formees sont s'parees et mises en suspension dans une solution du P*«^ 
oTle depot du polysaccharide cationique sur la surface des spheres se produrt, apres quo, les spheres recoveries 
sont separees, lavees et sechees. 

1 ! Procedure permettant d'obtenir la preparation pharmaceutique selon les revendications 1 et 2, caracterisee en ce 
' que le medicament et le promoteur d'absorption sont dissous, mis en suspension ou 6™ls.°nnes dans une solu- 
tion de I'hydrocollolde capable de former un gel ; la solution, suspension ou emulsion resul ante est ^outeejun 
milieu dans lequel la gelification de I'hydrocolloTde se produrt (solution de gelification) ; les millispheres. microsphe- 
res, nanosphVres ou particules de type matrice qui sont formees sont separees et mises en suspension dans une 
solution du polysaccharide cationique ou le depot du polysaccharide cationique sur la surface des spheres se pro- 
durt. apres quoi les spheres recouvertes sont separees. lavees et sechees. 

12. Procedure permettant d'obtenir la preparation pharmaceutique selon la revendication 1 . ca^eristo an . ce qut » le 
promoteur d'absorption est dissous, mis en suspension ou emulsionne dans une solut.on de I hydroco lloide capa- 
ble de former un gel ; la solution, suspension ou emulsion resultante est ajoutee a un milieu dans lequel la salifica- 
tion de I'hydrocollolde se produit (solution de gelification) ; les millispheres, microspheres, nanospheres ou 
part,cules de type matrice qui sont formees sont separees et mises en suspension dans une solution concentree 
du medicament a partir de laquelle le medicament se diffuse a I'interieur des spheres ; pu.s les millispheres, 
microspheres, nanospheres ou particules de type matrice sont separees et mises en suspense dans une solution 
du polysaccharide cationique ou le depot du polysaccharide cationique sur la surface des spheres se produit. 
apres quoi les spheres recouvertes sont separees, lavees et sechees. 

13 Procedure permettant d'obtenir la preparation pharmaceutique selon la revendication 1 , ra 'f<* 6 ? s6e /""J ? ue f 
solution de I'hydrocollolde capable de former un gel est ajoutee a un milieu dans lequel la gelification de I hydrocol- 
lolde se produit (solution de gelification) ; les millispheres, microspheres, nanospheres ou particules de type 
matrice qui sont formees sont separees et mises en suspension dans une solution concentree du medicament a 
partir de laquelle le medicament se diffuse a I'interieur des spheres ; puis les millispheres. microspheres, nanos- 
pheres ou particules de type matrice sont separees et mises en suspension dans une solution du polysaccharide 
cationique ou le depot du polysaccharide cationique sur la surface des spheres se produit, apres quoi les spheres 
recouvertes sont separees, lavees et sechees. 

14 Preparation pharmaceutique selon les revendications 1 a 9, caracterisee en ce que, facultativement, et notamment 
dans le cas de medicaments qui sont sensibles aux conditions chimiques/enzymatiques de I'estomac lesdrtes par- 
ticules sont administrees a I'interieur de capsules de gelatine a delitage enterique qui protegent les particules 
jusqu'a ce qu'elles penetrent dans le duodenum. 
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FIG. 1 
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